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PREFACE

The mission of the US Army Medical Bioengineering Research and Develop-
ment Laboratory (USAMBRDL) is to conduct engineering research and develop-
ment of military medical equipment on a continuing basis for the Army and
on an "as required" basis for the Navy and Air Force; conduct The Surgeon
General's RDT&E program in integrated pest management systems to include
materials, methods, equipment and concepts; responsible for the construc-
tion of initial pilot prototypes, test models, and production of 1imited
quantities of medical materiel to support urgent military requirements;
and conduct environmental health engineering research in support of The
Surgeon General's responsibilities in air and water pollution control and
solid waste and pesticide disposal to include management of the intramural
and intermural portions of the USAMRDC Environmental Quality Protection
Program.

The program of the USAMBRDL is directed toward the development and
evaluation of medical items required primarily for field use by the Army;
toward the evaluation of military pest management program and equipment;
and toward the research, development and evaluation of air, land, and
water pollution control techniques and solid waste and pesticide disposal
techniques. The USAMBRDL's programs on biomaterials, biomechanical
devices, and wound healing were terminated early in this report period
when those portions of the Laboratory's mission were eliminated by
budgetary constraints.

The research and development projects of the USAMBRDL are divided
into tasks and work units and are covered by Research and Technology
Work Unit Summaries (DD Forms 149§&).
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DETAIL SHEET

TITLE: Development and Application of Gas Chromatography/Mass Spectrometry
Techniques for Army Environmental Studies

WORK UNIT NO: 121
AGENCY ACCESSION: DAOB 6186

PROGRESS

The gas chromatograph/mass spectrometer (GC/MS) was used to identify
various impurities in chemicals intended for toxicological testing.
Diazinon was found to contain sulfotep. Diisopropyl methyl phosphonate
(DIMP) was found to contain various impurities, including diisopropyl
phosphite, diisopropyl ethyl phosphonate, diisopropyl isopropyl phosphide
and triisopropyl phosphate. Dicyclopentadiene (DCPD) was analyzed and
found to contain various alkanes and alkenes C. - C., isomeric dicyclo-
pentadienes, an alcohol and ketone derivative of dicyclopentadiene and
tricyclopentadiene.

In the course of studying DIMP it was noted that neat injections of
DIMP resulted in the formation of DIMP dimers in the source of the mass
spectrometer. By co-injecting DIMP with other pnosphonates, varying the
transfer Tine temperatures and source temperature, the formation of the
dimers in the source was confirmed.

In determining organic compounds in wastewater intended for reuse,
several derivatization techniques were used. The GC/MS was used to
confirm the pentafluorobenzyl derivatives and trimethyl silyl derivatives
of various low molecular weight organic acids.
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DETAIL SHEET

TITLE: Hazard Ranking and Allocation Methodology Management
WORK UNIT NO: 122
AGENCY ACCESSION: DAOB 6187

PROGRESS

The allocation software program developed by Stanford Research
Institute was installed in December 1976 and debugged. Two revisions
were made in FY77. The first, in June 1977, processed hazard distri-
butions as 10g normal distributions. This was done after an analysis
of the previous version (normal distribution) showed the computer mean
hazard was biased increasingly to the high side with increasing uncer-
tainty. With a log-normal distribution, the mean hazard tended to
approach its expected value and the uncertainty computed was reasonable.
The second, in September 1977, computed concentration and concentration
uncertainty for situations where concentration was not an explicit input.
This permitted processing of programs which reduced the uncertainty of
concentration.

A study of hypothetical results indicated that consistent rankings
occurred after about 50 Monte Carlo trials; over 100 were needed to Tend
credence to quantitative computations.

A need was determined for reasonably consistent assessments of data
so evaluator bias would be reduced. This, coupled with an evaluation
of data sources and translations to program format, was the basis for
a technical report now in preparation.

The Rocky Mountain Arsenal data base demographic data were received
from the Project Manager to Chemical Demilitarization and Installation
Restoration, but has not yet been processed. The data base for the air
and surface water pollutants in the vicinity of active explosive-producing
ammunition plants has been assembled.
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.|In addition, existing munitions contracts were supplemented by providing information

. TECHNICAL OBJECTIVE,® 24 APPROACH, 25. PROGRESS (Fumiah indlvidual oph fied by number tent of sach with Socurity Classification Code.)

23. (U) To determine the relative toxicity of munitions-related compounds being
utilized at/or discharged by Army installations.

24. (U) Work will be divided into three categories: Quality assurance-selected com-
pounds currently being tested under contract by USAMRDC will be tested and data com-
pared to contractor data. Screening tests - the relative acute LC50's of a large
series of compounds will be determined in static systems to select those compounds
which require additional work. Acute toxicity testing - complete static and flow-
through acute toxicity tests will be conducted on several fish and invertebrate
species where contract mechanisms would incur an intolerable delay.

25. (U) 7610 - 7709. Acute toxicity values for 14 munitions-related compounds
were generated using Daphnia magna, fathead minnows, bluegills, and rainbow trout.

on HMX solubility, and by developing methodology and then measuring NG concentrations
in bioassay test waters.

veilable to contractors originator's & val.
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DETAIL SHEET

TITLE: Screening of Munitions-Related Chemicals for Acute Toxicity to
Aquatic Organisms

WORK UNIT NO: 123
AGENCY ACCESSION: DAOB 6188

PROGRESS

Aquatic toxicity screening studies of 14 "minor" munitions pollutants
have been completed. Screening tests included 96-hour static acute tests
with fathead minnows and/or bluegill sunfish, and 48-hour static acute
tests with Daphnia magna. Using the USEPA aquatic toxicity criteria of
LC/EC 50's equal to or below 1 mg/1 as being highly toxic, only tertyl
proved to be highly toxic.

Solubility studies were conducted on HMX. Results indicate that HMX
was less soluble than originally thought. According to the new data the
three highest HMX levels tested in the aquatic toxicity test should have
equal saturated solutions with approximately 6.6 mg/1 in solution. How-
ever, toxicity data demonstrated a dose-rate response among the three
questioned levels, indicating a discrepancy between toxicity results and
solubility test results. These findings will be discussed in the final
report on HMX toxicity.

Test waters from nitroglycerine (NG) bioassays were tested for NG
concentrations. Original data were reported as nominal concentrations
and new results allowed data to be presented as actual concentrations.
Results indicated that actual concentrations were approximately twice
as great as reported nominal concentrations. This information has been
supplied to the contractor who performed the original research to be
incorporated into the final report.
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Research & Development Laboratory Research & Development Laboratory
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RESPONSIBLE INDIVIDUAL nauE:® Warner s MSC,
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s (U) Hazardous Materials; (U) Pollution; (U) Aquatic

Toxicology; (U) Toxicity; (U) Disposal; (U) Hazardous Wastes; (U) Solid Wastes

3. TECHNICAL OMICYIVI.. 24 APPROACH, 28. PROGRESS (Fumlieh Individual paragraphs identitied by number. Precede tex! ol each with Secwrity ClassiNcation Cede.)

23. (U) To identify existing and potential Army problems in disposal of hazardous
wastes; to determine if acceptable disposal methods are available for these wastes;
and, to identify those problems that require R&D effort to produce acceptable disposal
methods. Recent state and federal legislation has placed stringent controls on the
disposal of hazardous wastes. Federal law places responsibility for safe disposal of
these wastes on the owner. In many cases there are no acceptable disposal methods and
the Army's wastes must be stored until a safe disposal method can be found. The Army
must identify its problems in this area and develop safe disposal methods when
necessary.

24. (U) A problem definition study will be performed to identify Army problems in
disposal of hazardous wastes. This information will be obtained by contacting the
environmental offices of the major commands, the Defense Logistics Agency and other
ommands as they are identified. DARCOM Program Managers will be contacted to deter-
ine what planning is required for potential waste problems that may occur as a
result of development, manufacture, use, and disposal of new materials. Site visits,
to obtain detailed information, will be made to those installations where problems

n hazardous waste disposal have been identified. Current disposal procedures will

e reviewed (literature review, on-going R&D, legislation, etc.) and requirements

or R&D will be identified.

5. (U) None.
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(U) Evaluation of Chemical Fixation Processes for Disposal of Army Hazardous Wastes
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. TECHNICAL OOJ!CTIVI 26. APPROACH, 28. PROGRESS (Fumiesh Individual paragrephe By number text of sach with Security ClasslNcation Cede.)

23. (U) To evaluate the use of chemical fixation methods for the treatment and dis-
posal of Army hazardous wastes. Sludges from Army electroplating and paint removal
operations, excess laboratory chemicals, and excess inorganic pesticides are examples
of Army hazardous wastes that require treatment to fix toxic inorganic components
prior to disposal. The variety and composition of wastes generated are unique to Army
operations anc require evaluation on a case by case basis.

24. (U) A problem definition study and a laboratory evaluation will be performed.

The problem definition will (1) jdentify Army hazardous wastes that might be treated
by chemical fixation; (2) review the literature and on-going R&D to determine what
fixation methods are available; and, (3) develop an approach to aid in selecting the
best fixation method for Army hazardous wastes as they are identified. The laboratory
study will evaluate the success of the use of a chemical fixation process for treat-
ment of sludge wastes of Tobyhanna Army Depot. Elutriate tests will be performed to
Fdetermine if this treatment was effective in meeting state environmental standards

for disposal of the fixed material in a sanitary landfill.

25. (U) None.
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Research & Development Laboratory Research & Development Laboratory
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PRINCIPAL INVESTIGATOR (Pumieh SSAN I U.S. Academic [netlitution)

RESPONSIBLE INDIVIDUAL Naue:® MCCa rth_y E J . J .
NAME: Dettor, C.M., COL receswone: (301) 663-7207; AUTOVON 343-7207
TELEPHONE: (301) 66 3-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:
Foreign Intelligence Not Applicable wawe: Chyrek, R.A.
POC: DA
TKEVWORDS (Frecede BACH wIB Se asallication Code)

(U) Wastewater Treatment; (U) Distillation;
(U) Wastewater Reuse; (U) Solids Concentration
123. TECHNICAL O.JECTIV!.. 24 APPROACH, 25. PROGRESS (Fumleh iIndividual peragrephe identified by number Precede text of each with Secwrity Classification Code.)
23. (U) To obtain necessary data needed to characterize performance of the vapor
compression distillation unit and to evaluate its treatment of certain wastewaters.
Compression distillation is a possible alternative or addition to wastewater treat-
ment processes currently proposed for reuse of MUST type hospital wastewater. This
work unit will provide data to make a decision about its incorporation into the MUST
wastewater treatment train.
24. (U) The distillation unit will be characterized by first defining its performance
for some predetermined (or standard) water. Once baseline performance has been
established, the unit will be stressed by adding increasing amounts of dissolved
solids in the form of both non-hardness and hardness producing constituents to the
feed water. Performance will be measured and monitored. Finally, some synthetic
military wastewaters and concentrates from MUST treatment processes will be fed to
it for additional testing of its treatability characteristics.
25. (U) 7604 - 7709. Precluding foaming problems, the Vapor Compression Distillation
Unit can produce a laundry water distillate containing a total solids content averag-
ing 15 mg/1, a chemical oxygen demand averaging 50 mg/1 and a total organic con~
tent averaging 10 mg/1 when recycle liquor solids content is as high as 5. Con-
siderable mechanical and material deficiencies were encountered during testing. Many
ere corrected over the 432 hr test period, but it was felt some major design changes
ere necessary before the unit could reliably treat Taundry wastewater. Major ones
ere a reliable and adequate compressor motor and adequate controls. Testing was
erminated due to excess solids carryover from foaming. Details of this study were
ublished in USAMBRDL TR 77-10, "Evaluation of a Vapor Compression Distillation Unit
or Laundry Wastewater Reuse," September 1977. 7
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DETAIL SHEET

TITLE: Characterization of a Vapor Compression Distillation Unit for
Potential Application to MUST

WORK UNIT NO: 126
AGENCY ACCESSION: DAOB 6181

PROGRESS

A nominal 6 gallon per hour vaper compression distillation unit (VCDU)
fabricated by Chemtric, Inc., of Rosemont, I11inois, was evaluated. The
unit was designed to distill wastewater using less than 300 watt-hours of
energy per gallon of recovered water. The object of the evaluation was to
measure product water quality and energy use rates, and to monitor opera-
tion and maintenance over an extended run period. Operational time of
432 hours was accumulated on the VCDU over a 16-week period using laundry
wastewater as the feed.

Compared to tap water, product water quality from the laundry waste-
water feed was lower in turbidity, total solids, and conductivity, but
higher in total organic carbon and chemical oxygen demand. Energy use
was very dependent on the operation of the storage tank heater. If all
make up heat could be supplied solely by vapor compression, energy use was
minimum. If it was necessary to add the storage tank heater, energy use
was maximum. Actual operation used the storage tank heater part of the
time and energy use averaged 655 watt-hours per gallon of water produced.

Energy use rates for the VCDU were high because of intermittent opera-
tion of the unit, Tack of adequate operator controls, and maintenance
problems. Maintenance problems proved to be a source of considerable
difficulty and several modifications had to be made in order to get the
VCDU to operate satisfactorily. Varying water levels and convection
currents in the sump and storage tanks contributed to less than nominal
heat transfer conditions which also affected energy use requirements.

Operation of the VCDU was terminated when foam from the concentrated
wastewater began to carry-over into the product water despite a foam
entrainment control medium packed inside the processor tank. Product
water quality deteriorated rapidly once foam carry-over became consistent.
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PRINCIPAL INVESTIGATOR (Fumish SSAN If U.S. Academic Institution)
RESPONSIBLE INDIVIDUAL NAMe:® Meier, E.P.

NAuE: Dettor, C.M., COL recerwone: (301) 663-2036; AUTOVON 343-2036
receswone: (301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

Foreign Intelligence Not Applicable wawe: Dennis, W.H.
NAME: POC : DA

[rreTeones tresde magH =T st chewtieane o (1) Ha zardous Wastes; (U) Filtration; (U) Pesticide
Wastes; (U) Waste Treatment; (U) Water Treatment

3. TECHNICAL O.J!CTIV!.. 24 APPROACH, 28. PROGRESS (Fumish Individual paragrephe identilied by number. Precede tex! of eech with Secwrity Clasellcation Cede.)

23. (U) To evaluate the use of filtration/adsorption techniques for treatment of
wastes generated by Army installation pest control facilities. Stringent EPA pesti-
cide regulations have led to the need for improved pest control facilities at Army
installations with strict control on the disposal of the pesticide wastes generated.
Federal law places responsibility for safe disposal on the user. The variety of
pesticides used and the large volume of wastes generated make the requirement for
this effort in pesticide waste treatment unique to DA.

24. (U) A filtration/adsorption system will be assembled using commercially available
or easily prepared filtration equipment. The system will include a pre-filter for
removal of solids and non-aqueous material (oils, emulsifiers, etc.) and a charcoal
filter for removal of pesticides and other organic contaminants. The system will be
tested against a recipe waste (mixture of known pesticide concentrations) and authen-

- |tic wastes from Army pest control facilities. Aquatic bioassay before and after

treatment will be used to determine the overall effectiveness of the system for
removing toxic wastes. Analysis of the effluent water for selected pesticides will

_Ibe used to determine if the system will produce water suitable for reuse at the

facility or discharge into a sanitary sewer.

25. (U) None.
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T’d'“'“”"“““d"”“”“mE““m““"fﬁriuz Drinking Water; (Uz Wastewater Treatment; (U) Waste-
water Reuse; (U) Water Quality; (U) Water Analysis; (U) Ozonation; (U) Reverse Osmosis

23. TECHNICAL O.J!CYIV!.. 24 APPROACH, 28. PROGRESS (Fumlah Individual paragrephe identitied by number Precede text ol each with Secwrity Classsification Code.)

23. (U) Define and characterize unit processes for a treatment system to provide
(a) treatment for discharge or (b) non-consumptive reuse of certain wastewaters
generated in a field hospital.

24, (U) Various unit processes to include ultrafiltration, microfiltration, reverse
osmosis, ozonation and carbon adsorption will be evaluated to select a system capable
of providing treatment of operating room, clinical laboratory and X-ray wastewaters
to discharge and/or reuse quality. Within this process evaluation will be an assess-
ment of the practicality of treatment of each of the wastes based on the complexity
of the treatment system required. In addition to process selection the development
of advanced control techniques for the processes being considered are being investi-
gated. Initial development will be concerned with constructing simulation models

and identification of control requirements for the processes.

25. (U) 7610 - 7709. Construction of the pilot plant facility is essentially com-
pleted with only minor modifications, made necessary by changes in the prcject,
remaining to be completed. The processes have been put through an initial operation
period with clean water for familiarization and break-in.
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DETAIL SHEET

-TITLE: Pilot Plant Development for Wastewater Reuse for Field Army
WORK UNIT NO: 128
AGENCY ACCESSION: DAOB 6182

PROGRESS

The construction of the pilot plant facility was completed. Available
unit processes are ultrafiltration, microfiltration, tubular and hollow
fiber reverse osmosis, ozone oxidation, ion exchange, carbon adsorption
and depth filtration. In addition to the unit processes, a distributed
mini computer system was installed in the pilot plant for collection of
information from the numerous sensors within the pilot plant. The computer
system will also be utilized to establish control techniques and strategies
for the pilot plant operation. Modification to the original objectives
of this program have necessitated a redirection of the pilot plant effort.
Selection of the wastewaters to be studied during FY78 was limited to the
wastes that would be unique to a field medical treatment facility. Their
wastewaters are those from the operating room complex, X-ray processing,
and chemical laboratory.

The study of the treatment of brackish and fresh waters with depth
filtration, carbon adsorption and ion exchange, which was initiated during
FY77, was terminated as a result of the previously mentioned redirection.
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Foreign Intelligence Not Applicable wawe:  Cooper, W.J.
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[T e oRes et EACH v seeaty oo o (1) "Sanitary Engineering; (U) Recycle; (U) Wastewater
Treatment; (U) Water Quality; (U) Water Analysis

23. TECHNICAL OIJECYIVI.. 24 APPROACH, 28. PROGRESS (Fumlah Individus! peragrephs identitied by number Precede text of sach with Security Clessification Code.)

23. (U) To provide water analyses in support of contracts and in-house research on
the development of standards and criteria for wastewater reuse by field Army units.

24. (U) Use automated colorimetric methods for analysis of common water quality
parameters. Develop in-house capability for measuring trace concentrations of
organics in reuse waters by fluorimetric and gas chromatographic methods.

25. (U) 7610 - 7709. Capability to measure trace levels of stable end products of
ozonation has been accomplished for formaldehyde, glyoxylic acid, formic acid, and
acetic acid. Tests of an improved method for oxalic acid are still in progress. The
capability to measure trihalomethane compounds resulting from chlorination has been
established.
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DETAIL SHEET

TITLE: Characterization of Reclaimed Wastewater for Development of
Field Army Reuse Standards and Criteria

WORK UNIT NO: 130
AGENCY ACCESSION: DAOB 6937

PROGRESS

Attempts to determine low levels of oxalic acid in ozonated waste~
waters by gas chromatography (GC) of the dipentafluorobenzyl ester were
not successful, due to the poor nucleophilicity of the oxalate anion and
to artifacts produced by hydrolysis of pentafluorobenzyl bromide, which
interfered with the GC peak of the oxalate ester. However, the proced-
ure was found to work well for monocarboxylic acids (formic and acetic
acids) and by utilizing a Hall electrolytic conductivity detector (halogen
mode) detection limits of at least 0.5 mg/1 have been observed for these
acids.

Glyoxal, methyl glyoxal and dimethyl glyoxal were found to react
readily with o-phenylenediamine in the presence of bisulfite ion, using
a procedure developed under contract.with Dr. P.K. Kuo at the University
of I1linois. Detection of the quinoxaline reaction products using GC
with a Hall detector (N mode) was hindered by the presence of large
amounts of unreacted o-phenylenediamine. Using GC, with flame ionization
detector, minimum detectable Tevels were determined to be about 0.2 mg/1
for the glyoxals.
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PRINCIPAL INVESTIGATOR (Pumieh SEAN I U S. Acadomic Inetitution)
RESPONSIBLE INDIVIOUAL nAME:® SChaub ’ S.A.
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i g “®(U) Virus; (U) Virology, Analytical Procedures;
(U) Sampling; (U) Concentrations; (U) Monitoring
23. TECHNICAL OBJECTIVE.® 24 APPROACH, 285. PROGRESS (Fumieh Indl ! *-«! paragraphe identitied by number Precede text of sach wilh Security Clossification Code.)

23. (U) To develop a final (ultimate) concentration procedure for the quantitative
recovery of low levels of enteric virus from potable and reuse waters. Methodology
must be compatible with virus assay techniques and maintain virus in a viable state.
The research is necessary to provide the Army with capability to monitor water
supplies and provide a research tool for evaluation of virus removal capabilities of
potable and reuse waters and wastewater treatment technologies.

24. (U) Various physical/chemical virus concentration techniques, such as hollow
fiber and thin channel ultrafiltration, A1(0OH)3 and low pH precipitation, poly-
ethylene glycol hydroextraction, and two-phase aqueous polymers separation techniques

i11 be compared for their capabilities to reduce volumes of several liters of virus
eluent to an ultimate volume of less than 5 mililiters with a high virus recovery
efficiency.

25. (U) 7610 - 7709. Beef extract and glycine-EDTA-serum virus eluents have been
identified as suitable candidates for reconcentration techniques. Preliminary
reconcentration studies with thin channel ultrafiltration and Tow pH organic
locculation techniques indicate that they have merit for further evaluation because
f high efficiency of concentration and virus recovery. Funding for this effort
nder 6.27.20.A 3E762720A835 has been terminated. Efforts will be continued at
his Laboratory under 6.11.01.A 3A161101A91C 00 012.
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DETAIL SHEET

TITLE: Detection of Enteric Viruses in Water and Reclaimed Wastewater
Intended for Army Field Use

WORK UNIT: 131
AGENCY ACCESSION: DAOA 6941

PROGRESS

A field comparison of the intemediate-scale, bentonite virus
adsorption-concentration technique against a larger, commercially-
produced virus concentration device (Carborundum Aquella Concentrator)
was completed at a USEPA study site in Vineland, NJ. Duplicate waste-
water and groundwater samples were taken with each device. Analysis
of samples for plaque-forming viruses was performed at USAMBRDL using
BGM and HelLa cell cultures. The bentonite system generally was able to
recover a higher percentage of naturally-occurring virus per liter sam-
pled. Although there were wide variations in sampling efficiencies with
both devices, the average collection efficiencies from the site were lower
than previously observed.

Scale-up studies of the bentonite virus absorption technique, evaluating
10-inch cartridge-type filters and prefilters to select candidates for
field testing, neared completion. These filters have been evaluated for
their capacity to concentrate bentonite-absorbed enterovirus from large
volumes of tap water at a flow rate of 1-2 gallons per minute. Four
honeycomb type filters, 3 pleated prefilter types, and 7 combination-type
("sandwich") pleated filters have been tested. In general, 60-70 gallons
of water can be filtered before significant breakthrough of turbidity
(bentonite) and virus occurs. Good recovery of the virus from the various
filters was achieved by flushing the filters with 5 volumes of either
5 percent beef extract or glycine-EDTA-serum eluents, followed by mild
sonication of the filter tubes. Total recoveries of 50-68 percent of
the seeded poliovirus were achieved using these techniques with 375- to
750-fold volume reductions.
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Foreign Intelligence Not Applicable wsue: Cooper, W.J.
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Dl secificationce® (U) Ana U) r1n aldazine; ASU Ch10r1ne Dioxide;
(U) Bromine; (U) Chlor1ne, (U) Iodlne, (U) Comb1ned C lorine; (U) Test K

23. TECHNICAL OBJECTIVE, * 24 APPROACH, 28. PROGRESS (Fumiah individual paragrephs identified By number Precede text ol eech with Security Clossification Cede.)

23. (U) To modify the FACTS procedures for use in determination of combined available
chlorine, ozone, bromine and chlorine dioxide; and to assist USAMERADCOM in the prod-
uct improvement program for the Army FACTS field test kit for free available chlorine
(FAC). The need for an improved test for FAC is uniquely military since military
water supplies vary much more widely than civilian water supplies, resulting in a
wider spectrum of interferences and a wider range of required chlorine dosages;
military equipment must be capable of operating over a wider range of conditions than
civilian equipment; and military tests must be simple enough to require a minimum

of operator training. Ozone, bromine and chlorine dioxide are potential alternatives
to chlorine for use in disinfection of military water supplies. Ozone oxidation is
being considered as a unit process for the treatment of medically unique wastes from
Army Field Hospitals.

“}24. (U) The FACTS Procedure will be tested for its ability to determine ozone, com-

bined chlorine, bromine, and chlorine dioxide in water. The stoichiometry of the
color reactions will be determined and FACTS procedures will be developed for these

“ Jcompounds.

25. (U) 7610 - 7709. Modifications of the FACTS procedure were developed for the

analysis of combined chlorine and ozone. The FACTS procedure is being tested for
use in analysis of bromine and iodine. An evaluation of the specificity of the

DPD w/glycine method and FACTS method for free available chlorine was completed and
a report is in preparation.
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DETAIL SHEET

TITLE: Development of Improved Field Test Procedures for Detemining
Chemical Disinfection Residuals in Aqueous Solutions

WORK UNIT NO: 133
AGENCY ACCESSION: DAOA 6943

PROGRESS

Studies were initiated to use or modify the FACTS procedure for the
analysis of combined chlorine, iodine, bromine, ozone, and chlorine
dioxide in water. Modified FACTS methods for total available chlorine,
combined available chlorine and ozone were successfully developed. These
methods rely on the addition of KI to the test sample prior to analysis.
The KI reacts with the sample to produce I, which is then determined by

the FACTS method. Attempts to produce a method that could differentiate
between mono- and dichloramine were unsuccessful; however, the modified
method does have a linear response of 0-10 mg/1 (as Cl1,) for total avail-

able and combined available chlorine. The FACTS procedure does yield a
color response upon direct analysis for ozone; however, the color fades
rapidly and does not have the intensity required for an acceptable method.
The modified FACTS procedure does yield an acceptable response with a
linear range of 0-6 mg/1. Direct analysis for iodine and bromine is
possible' with the FACTS procedure and Beer's law data for these disinfec-
tants are being collected. Attempts to determine the effects of broma-
mines on the bromine analysis and to produce a FACTS procedure for
bromamines have been unsuccessful due to problems in preparing the
combined forms of bromine.

An evaluation of the specificity of the DPD-glycine method and the
FACTS method for free available chlorine was completed. These procedures
were tested against laboratory waters containing mono-, di- or trichlor-
amine and against a diluted wastewater that had been treated with chlorine
to various points along the breakpoint curve. The results indicate that
the GPD-glycine method was subject to interference from combined chlorine
in all cases. The FACTS procedure showed no interference response to any
of the samples except those containing trichloramine. The response of the
two methods to trichloramine may have been due to low equilibrium concen-
trations of HOC1 that could not be eliminated from the test samples.
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123. TECHNICAL OIJ!CHVQ.. 24 APPROACH, 25. PROGRESS (Fumieh individus! peragraphe identified by number. Precede text ol sach with gecurity Clossifcation Cede.)

23. (U) To develop chemical methods for the detoxification of military standard
organophosphorus and carbamate pesticide formulations and to evaluate the practicality
and health and environmental effects of disposal of the detoxified material. The
magnitude of the pest management program conducted annually by DA and the large stock
of pesticide wastes generated by this program make the requirement for this effort in
pesticide disposal unique to DA. Federal Law places responsibility for safe disposal
on the User -- DA.

24. (U) Laboratory studies will be conducted to develop chemical methods for complete
degradation of the pesticide in each formulation. Health and environmental effects
of disposal of the resulting reaction mixtures will be evaluated using data from the
literature for known or suspected toxicity of the reaction products to mammals and
aquatic biota and by conducting aquatic bioassays on the reaction mixtures and iso-
lated reaction products.

25. (U) 7610 - 7709. USAMBRDL TR 7611, "Chemical Degradation of Military Standard
Formulations of Organophosphate and Carbamate Pesticides. I. Chemical Hydrolysis

of Diazinon," November 1976, was published. Bioassay studies indicated that the
reduction in diazinon concentration after acid hydrolysis was not paralleled by a
reduction in toxicity. This "residual" toxicity may be due to a toxic impurity,
0,0,0,0-tetraethy1dithiopyrophosphate (sulfotep), that was identified in all diazinon
formulations. The impurity is resistant to acid hydrolysis and was found in all
reaction mixtures. A report on the chemistry of the Clorox degradation of diazinon
is in preparation. The Clorox system does degrade diazinon and sulfotep; however,
the reaction yields such products as trichloroacetic acid and chloroform. Bioassay

ool D JAhis.system will detoxify technical standard diazinon.
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DETAIL SHEET

TITLE: Development and Evaluation of Methods for the Chemical Disposal
of Military Standard Pesticides

WORK UNIT NO: 135
AGENCY ACCESSION: DAOA 6945

PROGRESS

Technical Report 7611, "Chemical Degradation of Military Standard
Formulations of Organophosphate and Carbamate Pesticides. I. Chemical
Hydrolysis of Diazinon," was published. This report presents the progress
of the study on the acid hydrolysis of diazinon up to October 1976.

Aquatic bioassay data indicated that the reduction in toxicity of diazinon
formulations after strong acid hydrolysis did not parallel the reduction

in diazinon concentration. Careful analysis of the reaction mixtures
showed the presence of several organophosphorus compounds. These com-
pounds were also observed as impurities in the unreacted diazinon formula-
tions. One of the impurities (~0.5%) has been identified as 0,0,0,0-
tetraethyl dithiopyrophosphate, sulfotep. The acute oral LD5 of sulfotep
to rats has been reported as 5 mg/kg, 30-120~-fold more toxic than diazinon.
Preliminary data show that suifotep is stable to acid hydrolysis. Bioassay
studies with diazinon and sulfotep were completed. The data indicate that
sulfotep is much more toxic than diazinon to fish and invertebrates. Sulfo-
tep was found to be 75, 73, 54 and 7 times more toxic to rainbow trout,
bluegill, fathead minnows, and daphnia; respectively, than diazinon. Pre-
liminary indications are that the residual toxicity in the diazinon acid
hydrolysis reaction mixtures is related to the sulfotep concentration.
Blood chemistry studies with rainbow trout indicate that acid hydrolysis
does reduce, but not eliminate, the cholinesterase inhibition due to diazinon
pesticide formulations. This is consistent with the residual concentration
of sulfotep (a cholinesterase inhibitor) observed in the acid hydrolysis
reaction mixtures. Three military and five commercial diazinon formulations
were analyzed. Sulfotep was observed at a concentration of 0.25 to 0.8%
(relative to the diazinon concentration) in each formulation. The results
indicate that sulfotep is a common impurity in all diazinon formulations.
Because of the higher stability and toxicity of sulfotep, there is some
concern that repeated use of diazinon formulations containing this impurity
could result in an unanticipated hazard to health and environment. The
Environmental Protection Agency has been informed of these results and a
note is being prepared for publication in the open literature. Analysis

of a soil extract from a wash area in a pesticide treatment facility did
indicate the presence of sulfotep. However, its concentration relative to
the diazinon concentration in the soil extract was no higher than observed
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in the formulations previously tested. Thus, sulfotep does occur in areas
treated with diazinon; but, there is no indication that it is being concen-
trated in these areas. A literature search is being performed to assist in
evaluating the health and environmental impact of the sulfotep impurity.

A preliminary study on the basic hydrolysis of malathion (EC) showed
that 1% of this formulation in water is hydrolyzed by 0.25-0.50 M NaOH
with a half-life of 2.8 minutes. Higher concentrations of NaOH, or addi-
tion of NaCl, slowed the rate of hydrolysis. Bioassay of the reaction
mixture is underway.

Biocassay studies with dursban/HOC1 reaction mixtures indicate a dra-
matic reduction in dursban toxicity after treatment with HOCl. This would
suggest that the HOC1 chemical system is a method of choice for chemical
degradation of dursban. However, the products of this reaction have been
shown to be trichloroacetic acid and chloroform. The environmental signifi-
cance of disposal of these products is being evaluated. Additional bio-
assay studies are planned to correlate reaction time with reduction in
toxicity. Studies are planned to determine the rate of dursban degradation
as a function of pH.

Three final products of the reaction of C]orofg)with diazinon were
positively identified as acetic, isobutyric and trichloroacetic acids.
Attempts to perform a mass balance on this reaction were not successful
because of the difficulty in separating and quantifying acetic and tri-
chloroacetic acids. The Clorox™ treatment showed no toxicity reduction
for fathead minnows, a 30-fold reduction for bluegill sunfish and >3000-fold
reduction for daphnia. The toxicity of the CloroX® reaction mixture may
be due to reaction of hypochlorite with the formulation components other
than the pesticide. This hypothesis ﬁégl be tested by comparison of the
reaction products obtained from Clorox®with the diazinon EC formulation,
and with technical standargd diazinon. A technical report on the degrada-

tion of diazinon by Clorox™is in preparation.
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23. (U) To develop and apply quantitative methods of sampling airborne pathogenic
viruses and bacteria arising from treated sewage applied by spray irrigation; and to
provide microbiological evaluation of land application of wastewater by slow and rapid
infiltration and overland flow. Under the requirements of the National Environmental
Policy Act, the Army Corps of Engineers requires data from this research to prepare
environmental impact statements for existing and planned land application systems.

24. (U) High flow air samplers and aerosolizers will be used to determine sensitivity
of assay and to refine techniques for quantitative enumeration of microbes. The dis-
position and half-lives of the microbes suspended in sewage treated to varying degrees
will be determined. Field studies of microbial aerosols produced during spray irri-
gation will be conducted.

25. (U) 7610 - 7709. Funding for this effort under 6.27.20.A 3E762720A835 has been
teminated. Efforts will be continued under a different project number to be identi-
fied later. Technical reports on aerobiology studies at Deer Creek, Ohio, and Fort
Fuachuca, Arizona, when completed, will be reported in an update of this form.
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PROGRESS

Tests of the effect of sampler-to-sampler variability on estimates of
aerosol strength were made for Andersen viable-type air samplers. Samplers
were positioned side-by-side within the laboratory aerosol chamber to col-
lect samples of bacterial aerosols (standard plate count) generated from
bio-disc sewage effluent. It was determined that sampler variability fell
largely within Poisson expectations up to a sample size of about 400
colony-forming-particles/sampler. Variability increased with larger,
crowded samples necessitating large positive-hole corrections. Most sam-
ples taken in USAMBRDL field studies have not, however, had this level of
crowding.

Tests were made of the potential for pre-existing colonies on Andersen
sampler agar plates (e.g., inadvertent contaminants) to alter later stage
colony counts through the entrainment of viable cells in the airstream
during sampling. The effect on observed sample size was found to be
either nil or negligible.

The in-house technical report on the second phase, aerobiology/
virology study at Ft. Huachuca, AZ underwent final revision and review.
Also, the USAMBRDL part of the USAMBRDL/USACRREL technical report on
the field effort at Deer Creek Lake, OH, was completed and forwarded to
CRREL. Amalgamation of this material with portions prepared at CRREL ﬂ

is in progress.

A contract was let to the H.E. Cramer Co., Salt Lake City, UT for 7
mathematical predictive modeling of microbiological aerosol plume dis-

persion on the Deer Creek Lake study and for both studies at Ft. Huachuca.
Data from all field studies were prepared in suitable form, presented to
Cramer, and discussed in a meeting with Cramer personnel.
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123. TECHNICAL O.JICTOVC.. 24 APPROACH, 28. PROGRESS (Fumish Individus! peragraphs identitied by number. Precede text ol sech with Socurity ClsssiNcation Ceode.)

23. (U) Provide Advanced Wastewater Treatment (AWT) technology applicable to US Army
wastewater treatment plants so that NPDES permit limitations under PL 92-500 can be
met. Design criteria will be established for selected processes with initial emphasis
on phosphorus and nitrogen removal procedures. Nutrient removal studies for biologi-
cal systems have been directed primarily toward the activated sludge system. Most
Army wastewater treatment plants are trickling filters; therefore, nutrient removal
research will be oriented primarily toward trickling filter systems. In addition,
selected Army industrial waste discharges will be evaluated to ascertain both (1) the
removal of pollutants from the wastewater, and (2) the effect of those pollutants on
the operation of the wastewater treatment plant.

24. (U) Pilot scale studies will be conducted on selected AWT processes and problems.
Emphasis will be placed on upgrading existing facilities, rather than attempting to
develop processes and procedures for totally new treatment plants. The goal will be
to satisfy NPDES permit limitations for designated pollutants, primarily phosphorus
and nitrogen, as opposed to attempting to obtain design criteria for extremely low
pollutant levels. Laboratory and bench scale studies will be conducted where appro-
priate in support of the pilot scale studies.

25. (U) 7610 - 7709. Interim draft reports of the results of phosphorus and
itrogen removal studies have been prepared. A literature review on phosphorus
removal has been published; USAMBRDL Technical Report 7706, "A Review of Phosphorus
emoval Technology," May 1977.
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PROGRESS

Phosphorus removal studies have been teminated. The studies showed
that phosphorus is effectively insolubilized at pH 9.5; trickling filter
performance is not adversely affected by the elevated pH; pH adjustment
by 1ime addition is simple and effective; and flocculant aid(s) are
necessary for solid-liquid separation of insolubilized phosphorus. Data
has been provided and coordination maintained with the US Army Construc-
tion Engineering Research Laboratory (CERL), Champaign, IL. CERL has
prepared plans for a demonstration project based on USAMBRDL pilot work.
A literature review on phosphorus removal has been published, USAMBRDL
Tech?iggl Report 7706, "A Review of Phosphorus Removal Technology,"

May 1977.

Some nitrogen removal studies using the rotating biological contactor
(RBC) have been completed. The RBC was used as a tertiary process follow-
ing a trickling filter. Hydraulic loadings of 1.0, 2.0, 3.0 and 4.0 gpd/sq ft
have been tested. A hydraulic loading of 3.0 gpd/sq ft was tested (1? with-
out settling between the trickling filter and RBC, and (2) with adjusted pH.
Results of these nitrogen removal studies have been provided to the Savannah
(Georgia) District Engineer's Office, where the data was used by the Hazen
and Sawyer Engineering firm for the Fort Bragg (North Carolina) sewage
treatment plant upgrade.

Pilot plant operation in support of research has been continuous and
without substantial problems. A Technicon AutoAnalyzer was ordered for
use in phosphorus and nitrogen analyses. Support from CERL consisted of
one person full time plus visits by other CERL personnel and the loan of a
digester for total Kjeldahl nitrogen analysis.
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|23, TECHNICAL OIJ!CTIV(.. 24 APPROACH, 28. PROGRESS (Fumlieh Individusl paragraphs identitied by number. Precede text of sech with Secwrity Clsess(fication Cede.)

23. (U) To develop methods for the analysis of recognized militarily relevant low-
level pollutants and pesticides and to characterize and analyze previously undefined
pollutants arising from military munitions manufacture and pesticide operations.
These methods would be used by USAEHA and other OTSG operational elements and muni-
tions plant operators to survey or monitor specific pollutant discharges.

24. (U) Methods will be developed for the routine determination of selected low-level
pollutants in water or soil. Pollutant by-products and breakdown products in water,
air or soil will be isolated, characterized, and quantified. Where necessary, sensi-
tive methods will be devised to detect them at significant concentrations.

25. (U) 7610 - 7609. The development of a sensitive automated method for the
analysis of nitrocellulose (NC) in water was completed. The automated system utilized
a Technicon AutoAnalyzer II coupled with two AutoAnalyzer I dialyzers. The procedure
consists of the formation of nitrite and nitrate by base hydrolysis of the nitrate
ester (NC). The evolved nitrite and nitrate is quantitated by means of a modified
Gries method for nitrite. Interfering anions are removed by dialysis. The method
is capable of detecting 500 micrograms/1 of nitrocellulose suspended in water. The
analysis of the carbamate pesticides carbaryl and propoxur and their breakdown productg
1-naphthol and isoproxyphenol was initiated. This analytical procedure is designed
to detect these compounds, by high qressure 1iquid chromatography in soil, at the
0.01 mg/kg (ppm) level. After completion of a literature review, work has proceeded
to establish soil extraction methods and separation techniques for the four compounds.
Work is in progress to establish the conditions necessary to obtain the desired
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TITLE: Methods Development for the Characterization and Analysis of Low
Level Military Pollutants

WORK UNIT NO: 139
AGENCY ACCESSION: DAOA 6949

PROGRESS

The development of a sensitive automated method for the analysis of
nitrocellulose (NC) in water was completed. The automated system utilized
a Technicon AutoAnalyzer II coupled with two AutoAnalyzer I dialyzers.

The procedure consists of the formation of nitrite and nitrate by base
hydrolysis of the nitrate ester (NC). The evolved nitrite and nitrate is
quantitated by means of a modified Gries method for nitrite. Interfering
anions are removed by dialysis. The method is capable of detecting 500 ug/1
of nitrocellulose suspended in water. A final technical report on this
effort is being prepared.

The analysis of the N-methyl-carbamic acid ester pesticides carbaryl
(1-naphthy1-N-methylcarbamate) and propoxur (2-isopropoxyphenyl-N-methy]l
carbamate) and their respective chemical/biological transformation prod-
ucts 1-naphthol and 2-isopropoxyphenol was initiated. The objective of
the research is to develop a sensitive, (0.01 ppm), direct high pressure
liquid chromatography (HPLC) analytical procedure for the four compounds
in soil. After completion of a literature review, the successful extrac-
tion, separation and quantitation of carbaryl, 1-naphthol and 2-isopropoxy-
phenol has been accomplished by means of the HPLC. Attempts to accomplish
the same for propoxur have proven to be unsuccessful. However, by use of
a gas chromatograph (GC) equipped with a flame icnization detector, pro-
poxur has been quantitated. Neither the HPLC nor the GC method has been
able to detect the four compounds at the desired level. Work is in progress
to establish the conditions necessary to obtain the desired sensitivity and
increase the extraction efficiency.
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23. TECHNICAL OIJ!C‘NV(.. 24 APPROACH, 2° PROGRESS (Fumiesh Individual peragrephe identilied by number. Precede tuxt of sach with Security ClessiNcatlion Cede.)

23. (U) To evaluate US Army free available chlorine (FAC), disinfection criteria for
fixed installation and field water supplies. The requirement for safe water supplies
worldwide, under extreme chemical, microbiological and physical conditions makes this
problem military unique. Pathogenic organisms must be eliminated from the treated
waters to provide assurance that the waters will not cause infectious disease.

24. (U) Literature on chlorine disinfection will be reviewed to determine if pre-
vious inability to distinguish FAC from other forms of available chlorine may have
overestimated current military requirements. Species of FAC at various temperatures
and pH will be examined for their capability to disinfect typical fecal-borne
bacteria, viruses and protozoa in various waters over a standard 30 minute contact
period. Actual field and fixed installation treated potable waters from various

raw water sources will be evaluated to determine if any interference in rates of
disinfection occur.

25. (U) 7610 - 7709. Disinfection kinetics of E. coli, Pseudomonas fluorescens,

f2 coliphage, poliovirus I and Rhodotorla rubra were reduced in that order at a
temperature of 6 C and pH 5, 7, and 9. Use of 250 mg/1 Ca to simulate water hard-
ness did not interfere with FAC disinfection at low temperature or a range of pH.
Polio virus was observed to have some resistance to chlorine disinfection at pH's
when FAC was less than 1 mg/1. Studies revealed that virus specific aggregation was
not responsible for this resistance. Utilizing probability theory to explain
mechanisms of virus disinfection, it was determined that at pH 7 and 10 only a

single chlorine atom bound to f2 coliphage was required for inactivation. Redox
reactions between f2 and aqueous chlorine are more prominent at pH 7 and 9 than at
lower pH. Disinfection mechanisms work is Rfaring completion.
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PROGRESS

Studies of the disinfection capabilities of various levels of free
available chlorine (FAC) at various pH levels at 6°C were completed.
Escherichia coli 11229, Pseudomonas fluorescens, f, coliphage, polio-
virus I (vaccine), and Rhodotorula rubra were utilized for baseline

testing.

Disinfection studies were performed utilizing FAC levels of 0.1, 0.25,
0.5, 1.0, 2.0, 3.5, and 5.0 mg/1 in buffered demand-free water at pH 5, 7,
and 9. Frequent sampling times were chosen to yield accurate data
describing a 99.99% inactivation of the test organisms.

The following results for each test organism indicate the least
amount of FAC that was required to inactivate 99.99% of the test organ-
isms within 30 min or less. E. coli required 0.1 mg/1 FAC at pH 5 and 7
for 30 and 60 sec, respectively, and 0.25 mg/1 FAC at pH 9 for 30 min.
For P. fluorescens a 0.1 mg/1 concentration of FAC was needed for 30 min
at pH 9. At pH 5 FAC at 0.1 mg/1 required only 60 sec to achieve the same
inactivation level. The f, coliphage required 0.1 mg/1 FAC at pH § for
10 min, 0.25 mg/1 at pH 7 %or 30 min, and 0.5 mg/1 at pH 9 for 20 min.
Poliovirus I took 0.1 mg/1 FAC at pH 5 for 30 min, 0.5 mg/1 at pH 7 for
4 min, and 1.0 mg/1 at pH 9 for 10 min. R. rubra required 1.0 mg/1 FAC
at pH 5 for 20 min and 1.0 mg/1 at pH 7 for 30 min. No disinfection was

observed for R. rubra at pH 9.

The disinfection kinetic curve for Poliovirus I at pH 5 exhibited an
anomalous period of resistance at levels of 2 mg/1 FAC or less, the dura-

tion of the resistant shoulders increasing with decreasing chlorine levels.

Virus from pH 5 buffer alone and from several sampling points on the
shoulder in a pH 5 solution with 0.5 mg/1 FAC was analyzed by sucrose
density gradients for the presence of virus aggregates. Results indicate
that aggregates account for <0.1% of the original virus input and were
not responsible for the shoulder.

Various common water components found in water supplies are being
evaluated for their ability to increase microbial resistance FAC.




E. coli 11229 and f, coliphage were tested in buffered water contain-

ing 250 mg/1 Ca++ at 6°C at FAC levels of 1.0 mg/1 and less. No chlorine
demand was found, and disinfection kinetics were similar to those found

for buffered waters without Ca . An exception to this was that at pH 9
the disinfection rates for f2 virus were nearly halved, compared to its

rates without Ca++.

A questionnaire was prepared soliciting guidance from over 40 inter-
nationally known experts in water disinfection and waterborne disease
concerning selection of organisms for future study in FAC criteria develop-
ment. Responses on selection of organisms of worldwide concern have been
good. In general, the responses reveal greatest interest in the testing
of enteric viruses and bacteria, and a few waterborne protozoans and
parasites.
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(U) Wastewater; (U) Water Quality Standards; (U) Toxicity; (U) Wastewater Reuse

3. TECHNICAL OlJ!CYIV!,' 24 APPROACH, 28. PROGRESS (Fumieh individuel peragraphs identitied by number. Precede text ol each with Security Clossification Cede.)

23. (U) To study health effects associated with renovation and reuse of wastewater
in both potable and non-potable military applications, and to develop criteria upon
which standards of quality for such renovated waters can be based.

24. (U) Identify the known or predictable components of wastewaters generated at
military installations where water reuse may be required: fixed installations in
remote or arid areas or mobile facilities such as military field hospitals and con-
struction sites. Review the literature conceming acute and long-tem health effects
of ingestion of the identified components in potable water and the ocular and dermal
effects in the case of nonpotable body contact applications such as laundry, bathing
and recreational uses. Document the available knowledge, identify areas in which the
necessary information is lacking, ard recommend specific studies to obtain that
information. Maximum use will be made of existing standards, rationales and health
effects data, and the recommended criteria will be based upon the uses of the reno-
vated wastewaters, the duration of exposure, the population exposed, and the military
mission involved, which may cause more emphasis to be placed upon short-term or
semi-acute effects than upon chronic ones. Advice and recommendations will be

sought from the National Academy of Sciences and coordination will be maintained with
interested government agencies and professional organizations.

25. (U) 7701 - 7709. A subcommittee of the National Academy of Sciences Committee on
Military Environmental Research was formed to review the Army's reuse water quality
riteria program and has held its first meeting.
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DETAIL SHEET

TITLE: Development of Criteria for Wastewater Reuse Standards
WORK UNIT NO: 141
AGENCY ACCESSION: DAOB 6199

PROGRESS

A subcommittee on Water Reuse of the National Academy of Sciences
Committee on Military Environmental Research has been formed, and a
joint presentation of Army and Navy requirements for reuse water quality
criteria was made before that subcommittee by representatives of USAMBRDL
and the Naval Civil Engineering Laboratory (NCEL). Site visits have been
made and coordination meetings have been held with those responsible for
reuse water quality criteria development or promulgation of standards
within the National Aeronautics and Space Administration, the US Environ-
mental Protection Agency, the Office of Water Research and Technology, and
NCEL.

Literature searches have been performed on methods for separating,
concentrating and analyzing trace contaminants in water and hard copies
of reports and journal copies have been obtained. This information will
be studied for methods applicable to preparation of concentrates for
toxicity studies. Paperwork has been completed and submitted for solici-
tation of a contract effort to develop a management plan for the Army-Navy
water reuse project.
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(U) Surgical Sink; (U) Scrub; (U) Field Equipment; (U) Surgical Scrub

23. TECHNICAL OBJECTIVE,® 24 APPROACH, 28. PROGRESS (

(U) To modify standard surgical sink unit (NSN 6545-00-935-4056) replacing

23.

indi vidua!

Oy Aumber. toxt of ssch with Socurity ClassifNicetion Cede.)

components no longer available from commercial sources.

24.

minimum modification to sink.

25.

replacement valve.

(u) 7612 - 7709.

(U) Investigate and evaluate new components for direct substitution with

Sink unit was modified to accept a commercially available
The scope of the task was enlarged to perform an Engineering

Study to identify problem areas and recommend solutions.
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SINK UNIT, SURGICAL, MODIFICATION OF
3S762778A838.00.001

Detail Sheet

1. BACKGROUND.

The sink unit, surgical scrub, and utensil, hospital field (NSN
6545-00-935-4056) is a lightweight self contained unit for performing
surgical scrubbing and washing of instruments and utensils in the field.
The unit is capable of delivering either electrically heated water or
unheated water as desired.

The original object of this task was to investigate the feasibility
of modifying the water control valve (PN 120). The valve is no longer
manufactured by Jamesbury Corporation. A replacement valve was installed
on the unit and successfully tested. The USAMBRDL drawing No. 10271 was
changed and copies forwarded. The master copy was forwarded to DPSC.

As a result of several field trips, it became apparent problems existed
with the sink. Consequently, USAMRDC requested an engineering study be
performed to identify problem areas and recommend possible solutions.

2. CONCLUSIONS.

The replacement valve was incorporated into the design with appropriate
documentation changes permitting DPSC to procure sink units.

3. RECOMMENDATIONS.

It is recommended the engineering study be completed prior to further
modifications to the sink.

4, REFERENCES.

a. Letter, subject: Sink Unit, Surgical, Modification of, Task No.
838.00.001, SGRD-SDM, undated, Department of the Army, USAMRDC, Washington,
)

b. MIL-S-37321 (DSA DM), Military Specifications, Sink.Unit, Surgical
Scrub and Utensil, Hospital, Field.

c. Letter, subject: Modification of Water Control Valve, Sink Unit,
Surgical Scrub, Field, NSN 6545-00-935-4056, SGRD-SDM, undated, Department
of the Army, USAMRDC, Washington, D.C.
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d. Letter, SGRD-UBE-G, 15 June 1977, subject: Modification of
Water Control Valve, Sink Unit, Surgical Scrub, Field, NSN 6545-00-
935-4056, Task No. A838.00.001,

e. Letter, SGRD-UBE-G, 2 August 1977, subject: Mod1f1cation of
Water Control Valve, Sink Unit, Surgical Scrub, Field, NSN 6545-00-
935-4056, Task No. A838.00.001




RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY X ‘5'5"0‘5"6”{7; i ”7"7"]'6'6? ”527;::2%):;”‘
3. DATE PREV SUM'RY |4. KIND OF SUMMARY S. SUMMARY SCTY® WORK SECURIT . n:onunc‘ & DISE'N INSTR'N b SPECIFIC DATA- 9. LEVEL OF SUN
76 10 01 | D. CHANGE ] U NA NL B ver Daa | & worx usar
10 NO./CODES:* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
o PRIMARY 62778R 3S5762778A838 00 0]0)4
xxxoouo | 62110A 3AT62TTOABTE 00 ;
xxxoxxxoenx | CARDS T14fF

11 YITLE (Precede with Security Classification Code)*

(U) Decontaminator-Washer-Rinser; Engineering Evaluation of

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

010100 Microbiology; 009800 Medical and Hospital Equipment

73 START DATE 4. ESTIMATED COMPLETION DATE 5. FUNDING AGENCY V6. PERFORMANCE METHOD ]
7607 7803 DA | C. In-House

T CONENACT/GRANY 10. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | b FUNDS (In thousands)

& DATES/EFFECTIVE: EXPIRATION: PRECTOINS

B NUMBER:* FISCAL 7 7 0- 0 00

c Tyee: d AMOUNT: YEAR m‘

e KIND OF AWARD: f.CUM. AMT. 78 0. 2 1 0

19 RESPONSIBLE DOD ORGANIZATION r l 20. PERFORMING ORGANIZA TION 1 J

NamE:* NanE:*

US Army Medical Bioengineering
Research & Development Laboratory

US Army Medical Bioengineering
Research & Development Laboratory

" Fort Detrick, Frederick, MD 21701 [~ Fort Detrick, Frederick, MD 21701
RESPONSIBLE INDIVIDUAL :I::::L "N!P‘;";An';.k(y' ':”;1"“6'“ AR g

AME: Dettor, C.M., COL receswone: (301) 663-7277; AUTOVON 343-7277
R RO (30] ) 663-2434 . AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:
2'. GENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable wwe: Hodge, J.W.

vawe: Patzer, N.H. POC:DA
FrﬁWEEEﬁ==z1z5:ﬁﬁ:=w1n:m:mratrTUT‘ngﬁTﬁﬁ'Eat1pmen 3 ospital tquipments
U) Decontamination Equipment; (U) Engineering Evaluation; (U) Rinsing Equipment;

23. TECHNICAL OBJECTIVE,® 24 APPROACH, 28. PROGRESS (Pumieh indlvidual peragraphe d by number. p toxt of each with Socurity Clossification Cede.)

(U) Medical Equipment

23. (U) To conduct an Engineering Evaluation of a proposed piece of medical equip-
ment, which has the capability to decontaminate, wash and rinse instruments and
utensils.

To identify the most efficient and microbiologically safe method of decon-
tamination and processing instruments and utensils in the sterile preparation area
of the military field hospital.

24, (U) Prepare a test protocol and after approval conduct the evaluation.
25. (U) 7610 - 7709. Breadboard DWR has been delivered to USAMBRDL. Volume I of

Contractor's Final Report received. Clinical Evaluation Report received and
reviewed. Engineering Evaluation initiated.
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DECONTAMINATOR-WASHER-RINSER, ENGINEERING EVALUATION OF
35762778A838.00.002

Detail Sheet

1. BACKGROUND.

This task was established on 4 August 1976. A breadboard of
this equipment is presently at USAMBROL after completing clinical
evaluation at Kimbrough Army Hospital, Fort Meade, Maryland in June
1976.

2. CONCLUSIONS.
Engineering evaluation have not yet commenced.

3. RECOMMENDATIONS.

The breadboard DWR is a large, heavy unit weighing over 1,000 pounds
which makes it a doubtful field item. Presently, these functions are
accomplished manually., It is believed that mechanical means are superior
and since it is common commercial practice to separate these functions
;qto smaller units, military equipment should be developed along these

ines.

4. REFERENCES.

a. Letter, SGRD-UBE-G, dated 4 August 1976, subject: Field Steril-
ization Study: Establishment of New Work Units.

b. Report No. W8422, dated 15 August 1976, by Castle Company, titled:
A Program to Design, Develop, Test and Evaluate Feasibility Prototype Models
of Preparation/Sterilization Equipment to Process Medical/Surgical Supplies,
Final Report, Phase II, Volume I, Technical Investigation.

c. Letter, SGRD-SDM, dated 15 November 1976, subject: Clinical Eval-
uation of Prototypes for Preparation and Sterilization Equipment.
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during Army field medical care.
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23. (U) To conduct an Engineering Evaluation of proposed field-type steam and

To identify the most efficient and microbiologically safe methods/equipment
to provide guaranteed sterility of required materials at the user patient level

24. (U) Prepare a test protocol and after approval conduct the evaluation.

25. (U) 7610 - 7709. Engineering evaluation completed and report transmitted to
SGRD-POM. Advance information received is that the work unit is in process of
being terminated as of 1 October 1977 by USAMRDC.
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ETHYLENE OXIDE AND STEAM STERILIZERS, ENGINEERING EVALUATION OF
35762778A838.00.003
Detail Sheet

1. BACKGROUND.

This task was established on 4 August 1976. Two sets of equipment
consisting of an ethylene oxide sterilizer (EOS) and a steam pressure-
pulsing, condensing, automatic sterilizer (SVP) with their support units
are presently at USAMBRDL. One set was used for clinical evaluation at
Kimbrough Army Hospital, Fort Meade, Maryland, ending in June 1976.

During preparation for shipment to USAMBRDL, the EOS suffered a structural
failure causing substantial damage.

The clinical and engineering evaluations have been completed and
reports submitted.

2. CONCLUSIONS.

There were a number of structural inadequacies noted in the
prototype units, but the principal concern was that a set of this
equipment (with support units) weighs over 1,500 pounds. However,
in terms of sterilizing volume per pound of weight, this equipment is
more efficient than any large field sterilizer now in service. A
suitable reduction in size could produce a superior field system
with individual units of more manageable weight.

3. RECOMMENDATIONS.

A new Work Unit should be established for the development of an
improved field sterilizer system using concepts developed in this effort.
(This current work unit should be closed.)

4. REFERENCES.

a. Letter, SGRD-UBE-G, dated 4 August 1976, subject: Field Sterilization
Study; Establishment of New Work Units.
*
b. Memorandum for Record, SGRD-UBE-G, dated 7 July 1976, subject:
Accidental Damage to Castle Company Ethylene Oxide Sterilizer.

I c. Report No. W8422, dated 15 August 1976, by Castle Company titled:

; A Program to Design, Develop, Test and Evaluate Feasibility Prototype Models
of Preparation/Sterilization Equipment to Process Medical/Surgical Supplies,

L Final Report - Phase II, Volume I, Technical Investigation.
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d. Letter, SGRD-SDM, dated 15 November 1976, subject: Clinical
Evaluation of Prototypes for Preparation and Sterilization Equipment.

e. Report dated 7 June 1977, subject: Engineering Evaluation of
Castle Company CMS Sterilizers.

—
Reference b was written prior to the establishment of

this work unit, but 1s considered an important document.
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SRR ey e e ey TENEY . Chies 40 (?a Personnel Warmer; (U) Heated Chest;
(U) Cold Weather Equipment; (U) Personnel Heater; (U) Environmental Container

3. TECHNICAL OBJECTIVE,* 28 APPROACH, 28. PROGRESS (Pumiah individual 8 d by number. text of sach with Security Clesslfcation Code.)

23. (U) To conduct an engineering evaluation of a heated cold weather supply chest
and a personnel heater currently being used by the Norwegian Armed Forces.

24,

(U) Prepare an evaluation plan and conduct the tests.

25. (U) 7704 - 7709. Evaluation plans for the subject items have been approved and
tests are currently being conducted.
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Y ENGINEERING EVALUATION OF NORWEGIAN
MEDICAL SUPPLY CHEST/PERSONNEL HEATER
35762778A838.00.004

| Detail Sheet

1. BACKGROUND.

In cooperation with the Norwegian Joint Medical Service (NJIMS) the
Norwegian Defence Research Establishment has developed a medical stores
: container for use under winter field conditions. The two cubic foot,

E lightweight container is equipped with plastic drawers to allow con-
; venient packaging of a 30-40 pound medical stores kit. Two heating
systems are incorporated in the container:

| a. An electric heating system powered by an external 24 volt

{ DC/AC supp1g prevents the contents from freezing at agbient temperatures

t down to -40°C. Power consumption is 1 watt for each "C of inside to
outside temperature difference.

b. A heating system based on charcoal combustion, independent
of an external power source, is capable of maintaining 20 + 50C inside
temperature at ambient temperatures down to -500C. Fuel consumption
is approximately one 200 gram charcoal fuel element and two 1.5 volt
flashlight catteries, each 24 hours at -30°C ambient temperature.

In addition, the heating system has been repackaged as a small
lightweight unit for providing supplementary heat to inactive personnel
during cold weather operations (casualties, guards, etc.).

Two heated supply chests and two personnel heaters were supplied
to USAMRDC free of charge, for evaluation purposes.

Evaluation plans have been prepared and approved by higher authorities
and the items are presently under evaluation by USAMBRDL.

2. CONCLUSIONS.
None. . [

3. RECOMMENDATIONS.

None.
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4. REFERENCES.

a. Norwegian Report, undated, subject: Heat Balance and Heating of
Patients on Stretchers by LT. Nils Roabe.

b. Interim Norwegian Report, October 1976, subject: Heated Medical
Stores Container for Winter Field Conditions by E. Melvaer.

c. Letter, SGRD-RO-D, 14 April 1977, subject: Norwegian Medical
Chests-Personnel Heaters.

d. USAMBRDL Evaluation Plan, March 1977, subject: Norwegian Environ-
mental Protection Container for Medical Supplies.

e. USAMBRDL Evaluation Plan, 20 May 1977, subject: Norwegian Charcoal
Personnel Heater.
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23 TECHNICAL OBJECTIVE, ® 24 APPROACH, 28. PROGRESS (Fumieh individual peragraphe identitiod by number. Preceds tex! of sach with Socwrity ClassiNcation Ceode.)

; 23. (U) To devise a method of determining the net weight of frozen foods such as
. pork loins, chickens, hams, pork butts, etc., that will permit repacking in the

r- original container. This device will be used by Veterinary Corps personnel in the
performance of their assigned mission of monitoring the quality of food procured
for Army personnel.

24. (U) Design of a rack that will permit removal of the frozen food, plus
repacking without disturbing the orientation of the contents.

25. (U) 7610 - 7709. Fabrication and shipment of prototypes has been completed.

*' Awaiting results of tests from the designated Army veterinary activities.
5
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CONTAINER, ADJUSTABLE, SUBSISTENCE TEST WEIGHT
35762778A838.00.005

Detail Sheet

1. BACKGROUND.

The purpose of this project is to develop a method of inspecting and
determining the net weight of frozen foods which will permit repacking
into their original container, without altering the product configuration.
The task was initiated by the U.S. Army Medical Service Meat and Drug
Hygiene School. Unsatisfactory prototypes were fabricated by a contractor
and field tested during 1961. One of the initial prototypes was redesigned
by the U.S. Army Medical Equipment Research and Development Laboratory,
reference 4a. Subsequent tests of the modified configuration were made in
1971 by the Veterinary Office in Fort Dix, New Jersey, with negative results,
reference 4b. Additional testing in 1972 of a slightly different variation
of the prototype had similarly negative results.

In 1974 based upon request by the Medical R&D Command, reference 4c,
a prototype of the Test Weight Adjustable Container and an especially
designed carrying case were sent out with a Plan of Professional Evaluation,
reference 4d, for testing. On 13 March 1975, a request, reference 4e, was
received by this Laboratory to fabricate one hundred (100) containers.
These items were to be shipped to various Army Veterinary activities for
their evaluation and use. Minor modifications resulting from the field
evaluation reports would be used to optimize the equipment during the
manufacturing period. A1l prototype units have been fabricated and are
undergoing tests. Updating of the drawing package to reflect the latest
design changes has been completed.

2. CONCLUSIONS.

As a result of the various tests conducted to date, this device has
undergone several redesigns and optimization. There is no substantial
data yet, however, in support of its adoption to a standard item.

3. RECOMMENDATIONS.

The evaluation reports received from the Veterinary Agencies testing
the 100 units be analyzed to corroborate practicality and usefulness of
the device.
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4. REFERENCES.

a. Evaluation Report, 1 September 1970, Office for Veterinary
Activities, Fort Dix, New Jersey.

b. Evaluation Report, 27 July 1971, Office for Veterinary Activities,
Fort Dix, New Jersey. j

c. Letter, SGRD-SDM, 25 March 1974, subject: Container, Adjustable,
Subsistence, Test Weight.

d. Plan of Professional Evaluation, Container Subsistence, Test
Weight, 1 May 1974.

e. Letter, SGRD-SDM, 13 March 1975, subject: Container, Adjustable,
Subsistence, Test Weight.
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DENTAL PLASTIC INSERT MODULE
35762778A838.00.006

Detail Sheet

1. BACKGROUND.

These modules were intended to replace the current inserts which contain
the instruments, medicaments and supplies of the current Dental Equipment Set,
General Dentistry, Field; Dental Equipment Set, Dental Hygienist, Field;
Dental Equipment Set, Prosthetic Field; Dental Equipment Set, Dental Service
Augmentation; and Dental Equipment Set Operating, Field. A fresher and
significant aim was to provide instrument and equipment cabinetry that
was suitable for use in both field and overseas Garrison Treatment enviro-
ments. Seventy (70) modules were fabricated under contract with the Gilbert
Plastics, Inc., between February 1969 and January 1970. They were designed
as inserts which would fit into the Chest, MISS, in groups of three. Each
module could accommodate either two (2), four (4), or eight (8) inch drawers,
for a total accommodation of eight (8) inches. Each group of three modules
was supported by a plastic mobile base. Preproduction modules were success-
fully subjected to Environmental Testing in October 1969. Nine (9) modules
and three (3) mobile bases were permanently transferred to the USAF School
of Aviation Medicine forUSAF evaluation and disposition.

Thrée (3) modules and one (1) mobile base were permanently transferred
to the Pan American Health Organization of the World Health Organization
for use at the University of Zulia in Maracaibo, Venezuela. Six (6)
modules and two (2) mobile bases were permanently transferred to the
USAH, Asmara, East Africa. The plastic invert modules were subjected
to clinical evaluation in February-March 1970 at Fort Sam Houston, Texas,
This evaluation indicated general acceptability of the items with minor
deficiencies. Exterior retention locks were added in lieu of Velcro
retainers, to retain the drawers when laden with instruments and equipment.
Stainless steel sterilizer trays were added as replacements for a deleted
Bracket Tray assembly. After modification, six (6) modules and two (2)
mobile bases contained in Chest, MISS, were shipped to USAREUR in February
1971 for inclusion in a Military Potential Test (MPT) of field dental
equipment prototypes. An interim evaluation report of June 1971 indicated
general acceptability and suitability of the modules in all treatment
environments. The evaluation report indicated that the modules were
structurely sound for all intended uses. Three (3) modules are deemed
adequate per operator once an optimal packaging of component instrument-
ation and equipment is complete. In response to the suggestion of the
Dental Project Officer, USAMRDC, the casters of the mobile bases to a
moveable free-wheeling type was accomplished.
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2. CONCLUSIONS.

The plastic .insert modules suitable for field military use is tech-
nically feasible.

3. RECOMMENDATIONS.

Continue development to compartmentalize the insert drawers to accommﬂdate
the individual requirements of field dental sets.

4. REFERENCES.
a. QMDO for Field Dental Equipment, 6 March 1967.
b. Contract DADA17-69-C-9081, Gilbert Plastics, Inc., February 1969.
c. Clinical Evaluation, Fort Sam Houston, Texas, March 1970.

d. Military Potential Test, USAREUR, February-May 1971.
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DENTAL OPERATING SET
35762778A838.00.007

Detail Sheet

1. BACKGROUND.

Concurrent with design and fabrication of Dental Plastic Inserts
Modules, effort has been initiated to encase the dental specialty sets
in assemblies of plastic modules. The Dental Operating Set was intended
to replace the instrument/medicament/supplies portion of the Dental
Equipment Set, Operating Field. A component 1ist acceptability is
dependent upon the acceptability of the Dental Plastic Insert Modules
which are intended to contain them, as well as professional assessment
and approval. Various configurations have been made over the years,
but a firm solid component 1ist has not been established.

2. CONCLUSIONS.

Interim evaluations by various personnel has indicated that packaging
of a Field Dental Operating Set is technically feasible.

3. RECOMMENDATIONS.

Continue feasibility study and trial packaging.
4. REFERENCES.
QMDO for Field Dental Equipment, 6 March 1967.
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D T

Insert Modules being developed under Task 838.00.006.

Trial packing evaluation continuing.
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DENTAL PROSTHODONTIC SET
35762778A838.00.008

Detail Sheet

1. BACKGROUND.

Concurrent with design and fabrication of Dental Plastic Insert Module,
effort has been initiated to encase dental specialty sets in assemblies of
plastic modules. The Dental Prosthodontic Set was intended to provide the
Prosthodontist in the field and overseas garrison with a suitable prosthetic
capability and replace the current Dental Equipment Set, Prosthetic Field.
Acceptability of revised component inventory dependent upon acceptability
of Dental Plastic Insert Modules for all parts of the set. Several trial
packaging of this set using different component 1ists have been initiated.

2. CONCLUSIONS.

Interim evaluations of the Dental Plastic Insert Modules indicated
suitability for packing of field Dental Equipment. Development of a
Dental Prosthodontic Set is technically feasible.

3. RECOMMENDATIONS.

Continue feasibility study and trial packaging of components.

4. REFERENCES.
QMDO for Dental Field Equipment, 6 March 1967.
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TACTICAL AMBULANCE ADAPTATION, FEASIBILITY STUDY OF
35762778A838.00.009

Detail Sheet

1. BACKGROUND.

The purpose of the task is to conduct a feasibility study to improve
patient handling/treatment in tactical Ambulance adaptation of a commercial
1 1/4 ton truck.

2. CONCLUSIONS.

The feasibility study will provide design data prior to any prototype
fabrication and subsequent evaluation.

3. RECOMMENDATIONS.

Complete problem definition study, resolve problem areas, and initiate
breadboard design.

4. REFERENCES.

a. Letter, Department of the Army, U.S. Army Medical Research and
Development Command, Washington, D.C., SGRD-SDM, dated 9 March 1977,
subject: Feasibility Study, Improvement in Patient Handling/Treatment
in Tactical Ambulance Adaptation of Commercial 1 1/4 Ton Truck.

b. Memorandum for Record, U.S. Army Medical Bioengineering Research
and Development Laboratory, Fort Detrick, Frederick, Maryland, SGRD-UBE-G,
dated 5 August 1977.
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STERILIZING EQUIPMENT ENGINEERING ASISTANCE AND PROTOTYPE FABRICATION
35762778A838.00.010
Detail Sheet

1. BACKGROUND.

This task was established in August 1975. In June 1970, AMEDD
awarded Arthur D. Little, Inc., a Phase I contract to determine feasibility
of developing an advanced system for the preparation and sterilization of
medical and surgical items. The Castle Company of Rochester, New York, was
a principal subcontractor. In 1973, a Phase II contract was awarded to
Castle Company to design, build and test the following devices:

a. One Decontaminator-Washer-Rinser (DWR).
b. Two Steam Vacuum Pulse Sterilizers (SVP).
c. Two Ethylene Oxide Sterilizers (EOS).

d. One Emergency Sterilizer.

The prototypes were completed and one set was sent to Kimbrough
Army Hospital, Fort Meade, Maryland, for clinical evaluation which was
completéd in June 1976.

Engineering evaluation was completed on the Emergency Sterilizer
and submitted 9 October 1976. A contract was awarded to Castle Company
for 12 units of a second design to be delivered in October 1977 and now
named, "U.S. Army Hi-Speed, Mini-Sterilizer". Engineering monitoring of
this contract has concentrated on the problem of assuring that future
quantity production of this item can be ASME Code approved.

Engineering evaluation was completed on the Ethylene Oxide and
Steam Vacuum Pulse Sterilizers and a report submitted, 17 June 1977.

Engineering evaluation has not yet commenced on the Decontaminator-
Washer-Rinser.

2. CONCLUSIONS.
The Emergency Sterilizer was of generally sound engineering design.
A number of comments in regard to structural integrity and high torque

required by an operating control, have been addressed in the second
prototype design.
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The EOS and SVP, with their necessary support equipment, are
considered to be too heavy for practical use in field hospitals. How-
ever, the evaluation indicated that in terms of their sterilizing volume
per pound of weight, they were more efficient than any large unit now in
the field. The possibility exists that a moderate size reduction might
produce a satisfactory field system.

The DWR has not yet been evaluated, but it seems safe to say that
it is entirely too large and heavy for practical use in the field.

3. RECOMMENDATIONS.

Although this work unit has been largely superseded by newer work
units for the individual items, 1t should be continued to serve as a vehicle
for supporting generalized work in sterilization.

4. REFERENCES.

a. Letter, SGRD-UBE-G, dated 8 August 1975, subject: Task Establishment
for Engineering Support Requirements.

b. Letter, SGRD-SDM, dated 26 May 1976, subject: Field Sterilizer
Prototypes.

c. Report of Visit, dated 25 February 1976, subject: Witness Operation
of Field Sterilization Equipment.

d. Memorandum for Record, SGRD-UBE-G, dated 7 July 1976, subject: ‘
Accidental Damage to Castle Company, Ethylene Oxide Sterilizer. |

e. Final Report, Castle Company Report No. W4822, dated 15 August
1976, subject: A Program to Design, Develop, Test and Evaluate Feasibility
Prototype Supplies, Final Report, Phase II.

f. Letter, SGRD-UBE-G, dated 19 October 1976, subject: Comments on
Castle Company Prototype Emergency Sterilizer.

g. Letter, SGRD-SDM, dated 15 November 1976, subject: Clinical
Evaluation of Prototypes Per Preparation and Sterilization Equipment.

h. Report dated 7 June 1977, subject: Engineering Evaluation of
Castle Company CMS Sterilizers.
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receipt of materials and compartmentalization of modules.
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1 DENTAL HYGIENIST SET
' 35762778A838.00.011

Detail Sheet

1. BACKGROUND.

This task was established to develop a modified Dental Equipment Set,
Dental Hygienist, Field and repackaged into an assembly of plastic modules
and provide a sophisticated hygiene capability for both field and overseas
E | garrison dental service. Completion of the effort is dependent upon the
| acceptability of the Dental Plastic Insert Modules. Several trial pack-

: agings of this set using different component 1ists have been initiated.

2. CONCLUSIONS.

Packaging of this set in the Plastic Modules is technically feasible.
3. RECOMMENDATIONS.

Continue development.
4. REFERENCES.
QMDO for Field Dental Equipment, 6 March 1967.




RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY

1. AGENCY ACCESSION® [2. DATE OF suMmMARY® REPORT CONTROL SYMBOL

DA OB 6166 77 10 01 DD-DR&E(AR)636
3. DATE PREV SUM'RY |4. KIND OF SUMMARY S. SUMMARY SCT 6. WORK S!CUIH’Y. - REGRAGHG. BA DISO'N INSTR'N l:“SYD:ACé:IOC.DAACTCA"'. . LEVEL OF sum
76 10 01 |D. CHANGE 1] ] NA NL Wves Owo A wORK UMY
10 NO./CODES:* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
o PRIMARY 62778A 35762778A838 00 12
XXrXnroexx | 62110A 3A162110A816 00 ¥
)t | CARDS 114fF
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US Army Medical Bioengineering
Research & Development Laboratory
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Foreign Intelligence Not Applicable

NAME:®

US Army Medical Bioengineering
Research & Development Laboratory
Fort Detrick, Frederick, MD 21701
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wave: O'Connor, R.J.
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nrrﬁwﬁaﬁ===1zm=n1==m1u=num.ﬁz,(U) Blood; (0)
(U) Doppler; (U) Non-Invasive

Flow; (U) Ultrasound; (U) Vascular;

23. TECHNICAL OBJECTIVE,® 24 APPROACH, 28. PROGRESS (Fumieh indlvidus!

frequency modulated scan of blood vessels.
also be investigated.

25. (U) 7610 - 7709. An integrated circuit

loop are being used as a signal source, modulator and crystal driver.

by number. tont of soch with Socurity Clossification Cede.)

23. (U) A need exists for a non-invasive portable vascular blood flow measuring
device and foreign body locator for field military hospital use.

24. (U) Instrumentation will be developed to provide a continuous as well as a
The feas1b111ty of storing and
processing the data from these scans to provide image and flow information will

function generator and phase locked
The receiver

consists of amplifier, mixer and filter.
frequency changes on a spectrum analyzer.

The present technique is to observe
Better methods are being investigated.
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VOLUME FLOW EVALUATOR, ULTRASONIC NON-INVASIVE
35762778A838.00.012

Detail Sheet

1. BACKGROUND.

This project was initiated in 1975 for the purpose of developing an
instrument which would provide a non-invasive technique for determining
blood vessel diameters. Such a system when used with the already developed
ultra sonic doppler flow meter, would permit measurement of blood vo